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[57] W ABSTRACT 

A machine for repetitively cutting depressions of equal 
desired dimensions and at equal desired spacings be‘ 
tween them in a highway surface includes a mobile 
chassis movable along the highway surface and having 
a support frame mounted for pivotal movement about a 
transverse axis, a cutting head mounted to the support 
frame for rotation about a transverse axis at a predeter 
mined speed to cut a depression in the highway surface, 
an auxiliary frame pivotally connected about an axis to 
the support frame, gauge wheels rotatably mounted to 
the auxiliary frame and supporting the auxiliary frame 
and the support frame therewith above the highway 
surface, and a cam and control mechanism drivingly 
interconnected to the gauge wheels to repetitively piv 
otally move, in response to rotation of the gauge 
wheels, the auxiliary and support frames about the re 
spective axes relative to one another and thereby repeti 
tively vertically move in a preset sequence the cutting 
head between a lowered cutting position and raised 
non-cutting position relative to the highway surface, 
concurrently with continuous movement of the mobile 
chassis on the highway surface, to repetitively cut de 
pressions in the highway surface having the substan 
tially equal desired dimensions at the substantially equal 
desired spacings. 

19 Claims, 11 Drawing Sheets , 
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FIG. 5 
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MACHINE AND METHOD FOR REPETITIVELY 
CUTTING EQUALLY SPACED AND 
DIMENSIONED HIGHWAY SURFACE 

DEPRESSIONS ' 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention generally relates to equipment 

for cutting depressions in highway surfaces to provide 
ways of alerting motorists of road edges and centerlines 
and, more particularly, is concerned with a machine and 
method forrepetitively cutting depressions in a high 
way surface having substantially equal dimensions and 
being substantially equally spaced apart from one an 
other. 

2. Description of the Prior Art 
To make highways as safe as possible, one common 

practice has been to install safety markers and re?ectors 
of various kinds along edges and centerlines of high 
ways. These devices are designed to re?ect light from a 
vehicle’s headlights back to the driver or to make a 
sound when the vehicle’s wheels ride over the devices, 
or to do both, in order to alert the driver of the vehicle’s 
location on the highway and thereby compensate for a 
driver's inattention or bad driving weather. 

Different machines have been proposed in the prior 
patent art to cut depressions in the highway surface for 
receiving and seating these safety markers and re?ec 
tors. Representative examples of prior art machines are 
disclosed in US. Pat. Nos. to Kennedy (4,797,025) and 
Sergeant (4,900,094). 
The Kennedy patent discloses a self-propelled ma 

chine which has hydraulic drive wheels, a frame plate 
raised and lowered by a hydraulic cylinder with a pis 
ton rod, and cutter blades supported from and for 
wardly of the frame plate. Connected to and forward of 
the cutter blades are a pair of cams which rotate on the 
roadway and raise and lower the cutter blades into and 
out of cutting relation with the roadway to control the 
shape and length of the depression as the machine is 
moved forward over the roadway. Weights on the cams 
ensure that the cams are in proper position for the start 
of each cut. The cutter blades and drive wheels are 
interconnected and hydraulically driven by an auto 
matic flow control circuit which functions to slow 
down the forward movement of the machine when the 
rotary cutter blades encounter difficult cutting. Thus, 
the cutter blades always operate at the same optimum 
cutting speed and efficiency, while the cams control the 
shape and length of the depression as the machine is 
moved forward over the roadway. 
The Sergeant patent discloses a machine in the form 

of a framework attached to the rear of a truck, a pair of 
spaced apart cutters, and an arm and cylinder pivotally 
mounted on the framework and supporting the plunge 
cutters. The cylinder is operable for raising and lower 
the cutters relative to the roadway. Water and air 
supplies are directed at the cutters to cool and lubricate 
the cutters and clean out the depressions made in the 
roadway. 
More recently, a growing number of highway au 

thorities have decided to add depressions called “rum 
ble strips” along the side edges of the highway so as to 
alert drivers that they are approaching the edges of the 
road. These rumble strips take the form of a series of 
depressions in the highway surface which do not em 
ploy safety markers or reflectors. Instead, the dimen 
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2 
sions of and spacing between the depressions are very 
precisely designed to produce a repetitive noise when 
ridden over by a vehicle wheel which is sufficiently 
audible to awaken a motorist who has fallen asleep. For 
instance, the dimensions of each depression is sixteen 
inches in width, seven inches in length, and one-half 
inch in depth. The spacing between adjacent depres 
sions is ?ve inches. Also, the profile of the depressions 
must be uniform from one to the next and the depres 
sions aligned the same with the edge of the road. 
A machine for fabricating highway rumble strips 

must be capable of cutting depressions in a repeatable 
and reliable manner having the prescribed precise di 
mensions and spacing. The machines of the Kennedy 
and Sergeant patents, are incapable of doing so. Conse 
quently, a need still exists for improvements in tech 
niques for cutting depressions in highway surfaces 
which will provide the repeatability and precision re 
quires to make rumble strips that meet highway stan 
dards. 

SUMMARY OF THE INVENTION 

The present invention provides a machine and 
method for repetitively cutting equally spaced and di 
mensioned highway surface depressions being designed 
to satisfy the aforementioned needs The machine and 
method of the present invention are capable of cutting a 
series of rumble strips or depressions in a highway sur 
face in a repeatable and reliable manner in which each 
depression is the same given size and pro?le and the 
series of depressions are automatically spaced apart the 
same precise distance. ' 

Accordingly, the present invention is directed to a 
machine for repetitively cutting depressions of substan 
tially equal desired dimensions and at equal desired 
spacings between the depressions in a highway surface. 
The cutting machine comprises: (a) a mobile chassis for 
continuously moving in a given direction on a highway 
surface; (b) a cutter mechanism supported on the mobile 
chassis for undergoing movement toward and away 
from the highway surface and having a cutting head 
continuously rotatable about an axis extending trans 
versely to the given direction of movement of the mo 
bile chassis and capable of cutting a depression in the 
highway surface; (c) means engaging the highway sur 
face for continuously gauging the movement of the 
mobile chassis; and (d) means for repetitively moving 
the continuously rotating cutting head in a preset se 
quence, in response to the continuous gauging of the 
movement of the mobile chassis by the gauging means, 
between a lowered cutting position and raised noncut 
ting position relative to the highway surface to repeti 
tively cut depressions in the highway surface having the 
substantially equal desired dimensions at the substan 
tially equal desired spacings. 
More particularly, the mobile chassis includes an 

elongated primary frame, spaced apart front and rear 
wheels rotatably mounted to and movably supporting 
the main frame above the highway surface for move 
ment along on the highway surface, and a secondary 
frame pivotally connected to the primary frame be 
tween and spaced from the front and rear wheels. The 
cutting head is mounted to the secondary frame for 
rotation about the transverse axis. The cutter mecha 
nism also includes drive means mounted to the second 
ary frame and drivingly interconnected to the cutting 
head for rotatably driving the cutting head at a prede 
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termined speed to cut the depression in the highway 
surface. 
The gauging means includes an auxiliary frame pivot 

ally connected to the secondary frame and at least one 
ground-supported gauge wheel rotatably mounted to 
and supporting the auxiliary frame and thereby also the 
secondary frame above the highway surface. The repet 
itively moving means includes control means mounted 
to the secondary frame for adjustable presetting an 
initial position of the auxiliary frame relative to the 
secondary frame and thereby of the cutting head above 
the highway surface. The repetitively moving means 
also includes at least one cam rotatably mounted to the 
auxiliary frame and engaged at a periphery of the cam 
with the control means. The cam also is drivingly inter 
connected to and rotatably driven by the gauge wheel 
relative to the control means to cause pivotal movement 
of the auxiliary and secondary frames about the respec 
tive axes and thereby generally vertical movement of 
the cutting head between the lowered cutting position 
and raised non-cutting position in response to rotation 
of the gauge wheel concurrently with continuous 
movement of the mobile chassis on the highway sur 
face. 
The cam periphery has at least a ?rst portion de?ning 

a ?rst displaced position of the auxiliary frame and 
secondary frame relative to one another and to the 
primary frame and thereby de?ning the lowered cutting 
position of the cutting head relative to the highway 
surface. The cam periphery also has at least a second 
portion circumferentially spaced from the ?rst portionv 
and de?ning a second displaced position of the auxiliary 
frame and secondary frame relative to one another and 
to the primary frame and thereby de?ning the raised 
non-cutting position of the cutting head relative to the 
highway surface. 
The control means includes a cam follower and an 

actuator mounted to the secondary frame and rotatably 
mounting the cam follower to engage the periphery of 
the cam. The actuator is operable for adjustable moving 
the cam follower toward and away from the cam pe 
riphery to dispose the cam follower at a given station 
ary position relative to the cam. 
The present invention also is directed to a method for 

repetitively cutting depressions of substantially equal 
desired dimensions and at equal desired spacings be 
tween the depressions in a highway surface. The cutting 
method comprises the steps of: (a) continuously moving 
in a given direction on a highway surface a mobile 
chassis supporting a cutter mechanism having a cutting 
head rotatable about an axis extending transversely to 
the given direction and capable of cutting a depression 
in the highway surface; (b) concurrently with continu 
ous movement of the mobile chassis, continuously rotat 
ing the cutting head relative to the mobile chassis about 
the transverse axis; (c) continuously gauging the move 
ment of the mobile chassis; and (d) repetitively moving, 
in response to the gauging of the continuous movement 
of the mobile chassis, the continuously rotating cutting 
head in a preset sequence between a lowered cutting 
position and raised non-cutting position relative to the 
highway surface to repetitively cut depressions in the 
highway surface having the substantially equal desired 
dimensions at the substantially equal desired spacings. 
More particularly, the movement of the mobile chas 

sis is gauged by engaging a rotatable gauge wheel with 
the highway surface to cause rotation of the wheel in 
correspondence with the movement of the chassis. Fur 
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4 
ther, the preset sequence de?ning the repetitive move 
ment of the cutting head is de?ned by circumferentially 
displaced peripheral portions of the periphery of at least 
one cam being rotatably driven by rotation of the gauge 
wheel. 
These and other features and advantages of the pres 

ent invention will become apparent to those skilled in 
the art upon a reading of the following detailed descrip 
tion when taken in conjunction with the drawings 
wherein there is shown and described an illustrative 
embodiment of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the course of the following detailed description, 
reference will be made to the attached drawings in 
which: 
FIG. 1 is a side elevational view of a machine in 

accordance with the present invention for repetitively 
cutting depressions of equal dimensions and at equal 
spacings in a highway surface. 
FIG. 2 is a top plan view of the depressions cutting 

machine of FIG. 1. 
FIG. 3 is an enlarged view of a fragmentary portion 

of the cutting machine of FIG. 1. 
FIG. 4 is a top plan view, partly in section, of the 

cutting machine as seen along line 4-4 of FIG. 3. 
FIG. 5 is a vertical elevational view, partly in section, 

of the cutting machine as seen along line 5~—5 of FIG. 4. 
FIG. 6 is an enlarged top plan view, partly in section, 

of a portion of the cutting machine as seen along line 
6-6 of FIG. 3. 
FIG. 7 is an enlarged view of a fragmentary portion 

of the cutting machine of FIG. 3, showing a cutting 
head of the machine in a lowered operative condition 
but raised non-cutting position relative to the highway 
surface. 
FIG. 8 is a view similar to that of FIG. 7, but showing 

the cutting head of the machine in the lowered opera 
tive condition and a lowered cutting position relative to 
the highway surface. 
FIG. 9 is a view similar to that of FIG. 8, but showing 

the cutting head of the machine in a raised inoperative 
condition relative to the highway surface. 
FIG. 10 is an enlarged side elevational view of a cam 

and cam follower of the machine of FIG. 3, showing 
their relative positions at the start of cutting a depres 
sion by the cutting head in the highway surface. 
FIG. 11 is a view similar to that of FIG. 10, but show 

ing the relative positions of the cam and cam follower at 
the end of cutting a depression by the cutting head in 
the highway surface. 
FIG. 12 is a view similar to that of FIG. 11, but show 

ing the relative positions of the cam and cam follower 
during the interval between cutting depressions in the 
highway surface. 
FIG. 13 is a top plan view of a series of depressions 

cut into a highway surface having equal dimensions and 
at equal spacings from one another. 
FIG. 14 is a vertical sectional view of the series of 

depressions taken along line 14--14 of FIG. 13. 
FIG. 15 is an enlarged view of a fragmentary portion 

of the series of spacings of FIG. 14. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In the following description, like reference characters 
designate like or corresponding parts throughout the 
several views. Also in the following description, it is to 
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be understood that such terms as “forward”, “rear 
ward”, “left”, “right”, “upwardly”, “downwardly”, 
and the like, are words of convenience and are not to be 
construed as limiting terms. 

Referring now to the FIGS. 1-4 of the drawings, 
there is shown a machine, generally designated 10, for 
repetitively cutting a series of rumble strips or depres 
sions R in a highway surface H in accordance with the 
principles of the present invention. The cutting machine 
10 is capable of repetitively cutting the rumple strips or 
depressions R with equal desired dimensions, i.e., 
lengths “L”, widths “W”, and depths “D”, and at equal 
desired spacings “S” between one another, as seen in 
FIGS. 13-15. 

Basically, the depression cutting machine 10 includes 
a mobile chassis 12 movable in a given direction on the 
highway surface H, a cutter mechanism 14 supported 
on the mobile chassis 12 for undergoing movement 
toward and away from the highway surface S and hav 
ing a cutting head 16 rotatable about an axis A extend 
ing transversely to the given direction of movement of 
the mobile chassis 12 and capable of cutting the depres 
sions R in the highway surface H, a gauging mechanism 
18 for engaging the highway surface H and continu 
ously gauging the movement of the mobile chassis 12, 
and a control mechanism 20 for repetitively moving the 
rotating cutting head 16 relative to the highway surface 
H in response to the gauging of the continuous move 
ment of the mobile chassis 12. The control mechanism 
20 is operable to repetitively move the cutting head 16 
in a preset sequencev between a raised non-cutting posi 
tion, being shown in FIG. 7, and a lowered cutting 
position, being shown in FIG. 8, and thereby repeti 
tively cut the series of depressions R in the highway 
surface H having the equal desired dimensions L, W, D 
and at the equal desired spacings S. 
The mobile chassis 12 of the cutting machine 10 in 

cludes an elongated primary frame 22 and a front set of 
steering wheels 24 and a rear set of driving wheels 26 
being longitudinally spaced apart and rotatably 
mounted to the primary. frame 22. The wheels 24, 26 
support the primary frame 22 above the highway sur 
face H for movement along the highway surface. The 
primary frame 22 has an elevated portion 22A located 
between the front and rear sets of wheels 24, 26. The 
mobile chassis 12 also includes a secondary frame 28 
disposed in generally underlying orientation to the ele 
vated portion 22A of the primary frame 22 and located 
between and spaced from the front and rear sets of 
wheels 24, 26. Rearwardly of the elevated frame por 
tion 22A and the secondary frame 28, the primary frame 
22 supports an operator’s station 30 and various equip 
ment 32 for supplying a spray of water and a vacuum to 
the location where cutting of the highway surface H is 
taking place. The water spray is used to blow out chips 
and other debris from the depressions, while the vac 
uum is used to gather and transfer the chips and debris 
to a collection bin on the machine 10. 
The secondary frame 28 of the mobile chassis 12 is 

pivotally connected at a forward end by a pivotal con 
nection 34 to a forward end of the primary frame 22. 
The cutter mechanism 14 is mounted to a rearward 
portion 28A of the secondary frame 28. A power plant 
36, preferably a diesel engine, for driving the rear set of 
wheels 26 is mounted upon a forward portion 28B of the 
secondary frame 28. The primary and secondary frames 
22, 28 are interconnected by actuator means in the form 
of a pair of hydraulic cylinders 38 which are operable 
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6 
for pivotally moving the secondary frame 28 relative to 
the primary frame 22 about a transverse horizontal axis 
B defined at pivotal connection 34. Such pivoting of the 
secondary frame 28 relative to the primary frame 22 
will move the cutting head 16 between a lowered opera 
tive condition, being shown in FIGS. 7 and 8, and a 
raised inoperative condition, being shown in FIG. 9. 

Referring to FIGS. 1-5, the cutter mechanism 14 of 
the cutting machine 10 also includes a transverse shaft 
40 mounting the cutting head 16 and a drive means 42 
drivingly interconnected to the cutting head shaft 40 for 
rotatably driving the cutting head 16 at a desired prede 
termined speed suitable to cut the depression R in the 
highway surface H. The cutting head 16 is formed by a 
bank of circular cutting discs or blades 44 located inter 
mediatelyalong the shaft 40 between the opposite ends 
thereof. The drive means 42 includes a drive transmis 
sion 46 drivingly coupled to the power plant 36 and 
having oppositely extending output drive shafts 48. The 
drive means 42 also includes arrangements of pulleys 50 
and drive belts 52 mounted to and drivingly intercon 
necting the respective opposite ends of the cutting head 
shaft 40 and the output drive shafts 48. 

Referring to FIGS. 1 and 3-9, the gauging mecha 
nism 18 of the cutting machine 10 includes an auxiliary 
frame 54 pivotally connected to the secondary frame 28, 
and at least one and preferably a pair of ground-sup 
ported gauge wheels 56 rotatably mounted to and sup 
porting the auxiliary frame 54 and thereby the rear 
portion 28A of the secondary frame 28 above the high 
way surface H. The auxiliary frame 54 includes right 
and left pairs of frame members 54A, 54B which are 
separately pivotally mounted at their forward ends by 
shafts 58 to respective brackets 60 attached to the rear 
ward portion 28A of the secondary frame 28. The re 
spective gauge wheels 56 are rotatably mounted be 
tween the pairs of frame members 54A, 54B intermedi 
ately between the opposite ends thereof. An elongated 
shaft 62 extends between the gauge wheels 56 and is 
interconnected thereto by universal joints 64 to permit 
vertical movement of the wheels 56 independent of one 
another to compensate for unevenness of the highway 
surface. 

Referring to FIGS. 1 and 3-12, the control mecha 
nism 20 of the machine 10 includes a camming arrange 
ment 66 rotatably mounted to a rear end of the auxiliary - 
frame 54 and control means 68 mounted to the rear end 
of the secondary frame 28 for adjustable presetting an 
initial position of the auxiliary frame 54 relative to the 
secondary frame 28 and thereby of the cutting head 16 
above the highway surface H. The camming arrange 
ment 66 includes at least one and preferably a pair of 
cam shafts 70 rotatably mounted to the rear ends of the 
pairs of frame members 54A, 54B of the auxiliary frame 
54, at least one and preferably a pair of chain drives 72 
extending between and drivingly interconnecting the 
gauge wheels 56 and cam shafts 70, and at least one and 

1 preferably a pair of generally circular cams 74 attached 
on the cam shafts 70 for rotation therewith. A hydraulic 
motor 76 is mounted to one of the pairs of frame mem 
bers 54A of the auxiliary frame 54 and drivingly cou 
pled to one of the cam shafts 70 for providing a power 
drive assist to the drive relationship between the gauge 
wheels 56 and the cams 74. Also, an elongated universal 
shaft 78 extends between and interconnects the cam 
shafts 70 to transmit the power drive assist to both cam 
shafts while compensating for any relative vertical 



5,297,894 
7 

movement between the rear ends of the frame members 
54A, 54B of the auxiliary frame 54. 
The cams 74 are engaged at their respective peripher 

ies 74A with the control means 68 such that as the cams 
74 are rotatably driven by the gauge wheels 56 relative 
to the control means 68, they cause pivotal movement 
of the auxiliary frame 54 in one rotational sense about 
the gauge wheels 56 and pivotal movement of the sec 
ondary frame 28 in an opposite rotational sense about its 
pivotal connection 34. Such pivotal movements of the 
auxiliary and secondary frames 54, 28 result in generally 
vertical movement of the cutting head 16 between the 
raised non-cutting position of FIG. 7 and the lowered 
cutting position of FIG. 8. Since rotation of the gauge 
wheels 56 is in response to continuous movement of the 
mobile chassis 12 on the highway surface H, the rota 
tion of the cams 74 and vertical movement of the cut 
ting head 16 thus occur concurrently with the continu- _ 
ous movement of the machine 10 on the highway sur 
face. 
The periphery 74A of the cam 74 has at least one and 

preferably a pair of ?rst portions 80 pro?led, as shown 
in FIGS. 7-12, to de?ne ?rst angularly displaced posi 
tions of auxiliary frame 54 and the secondary frame 28 
relative to one another and to the primary frame 22 and 
thereby de?ne the raised noncutting position of the 
cutting head 16 relative to the highway surface, as seen 
in FIG. 7. The cam periphery 74A also has at least one 
and preferably a pair of second portions 82 disposed in 
alternating circumferential relationship with the ?rst 
portions 80 and pro?led, as shown in FIGS. 7-12, to 
de?ne second angularly displaced positions of the auxil 
iary frame 54 and the secondary frame 28 relative to one 
another and to the primary frame 22 and thereby de?ne 
the lowered cutting position of the cutting head 16 
relative to the highway surface, as seen in FIG. 8. FIG. 
10 shows an initial position of the cam 74 relative to the 
cam follower 84 at the start of cutting a depression R by 
the cutting head 16 in the highway surface H. FIG. 11 
show a successive position of the cam 74 relative to the 
cam follower 84 at the end of cutting the depression R. 
FIG. 12 shows a position of the cam 74 relative to the 
cam follower 84 during the interval between cutting 
depressions R in the highway surface H. 

Referring to FIGS. 1, 3, 4 and 7-9, the control means 
68 of the control mechanism 20 includes at least one and 
preferably a pair of cam followers 84 and at least one 
and preferably a pair of actuators 86, such as linear 
screw actuators, mounted at the opposite comers of the 
rear end of the secondary frame 28 and rotatably 
mounting the cam followers 84 at the lower ends of the 
actuators 86. The cam followers 84 are positioned to 
engage with the respective peripheries 74A of the cams 
74. The actuators 86 are hydraulically operated to ad 
justable vertically move the cam followers 84 toward 
and away from the cams 74 to dispose the cam followers 
84 at desired stationary positions relative thereto. 

It will noted in FIG. 6 that an electric trip switch 88 
is provided on the one pair of frame members 54A of 
the auxiliary frame 54 adjacent the corresponding one 
of the earns 74. The trip switch 88 is connected to the 
respective actuators 86 for causing momentary opera 
tion thereof as the cam followers 84 reach the steepest 
sectors 90 on the peripheries 74A of the cams 74. Such 
operation of the actuators 86 slightly lifts the cam fol 
lowers 84 away from the cams 74 so as to prevent im 
peding of the continuous rotation of the cams 74 by the 

~ gauge wheels 56 at these steep sectors 90 on the cam 
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peripheries 74A. It will also be noted in FIGS. 7-9 that 
a flexible chain 92 extends between the auxiliary and 
secondary frames 54, 28. The length of the chain 92 is 
selected to automatically lift the auxiliary frame 54 with 
the secondary frame 28 when the hydraulic cylinders 38 
are actuated to raise the secondary frame 28 and the 
cutting head 16 to the inoperative condition shown in 
FIG. 9. 

It is thought that the present invention and many of 
its attendant advantages will be understood from the 
foregoing description and it will be apparent that vari 
ous changes may be made in the form, construction and 
arrangement of the parts thereof without departing 
from the spirit and scope of the invention or sacri?cing 
all of its material advantages, the form hereinbefore 
described being merely a preferred or exemplary em 
bodiment thereof. 

I claim: 
1. A machine for repetitively cutting depressions of 

substantially equal desired dimensions and at equal de 
sired spacings between the depressions in a highway 
surface, said machine comprising: 

(a) a mobile chassis for continuously moving in a 
given direction on a highway surface; 

(b) a cutter mechanism supported on said mobile 
chassis for undergoing movement toward and 
away from the highway surface and having a cut 
ting heat continuously rotatable about an axis ex 
tending transversely to the given direction of 
movement of said mobile chassis and capable of 
cutting a depression in the highway surface; 

(0) rotatable means engaging the highway surface for 
continuously gauging the continuous movement of 
said mobile chassis and undergoing rotation in re 
sponse to gauging of said movement of said mobile 
frame; and 

(d) means for repetitively moving said continuously 
rotating cutting heat in a preset sequence, in re 
sponse to the continuous gauging of the movement 
of said mobile chassis by said rotatable gauging 
means, between a lowered cutting position and 
raised non-cutting position relative to the highway 
surface to repetitively cut depressions in the high 
way surface having the substantially equal desired 
dimensions at the substantially equal desired spac 
ings, said repetitively moving means including 
(i) control means mounted to said mobile chassis 

for adjustably presetting an initial position of said 
cutter mechanism and thereby said cutting heat 
thereof above the highway surface, and 

(ii) at least one cam rotatably mounted to said mo 
bile chassis and engaged at a periphery of said 
cam with said control means, said cam being 
drivingly interconnected to and rotatably driven 
by said rotatable gauging means relative to said 
control means to cause said generally vertical 
movement of said cutting head between said 
lowered cutting position and raised non-cutting 
position in response to rotation of said rotatable 
gauging means concurrently with continuous 
movement of said mobile chassis on the highway 
surface. 

2. The machine as recited in claim 1, wherein said 
mobile chassis includes: 

an elongated primary frame; and 
spaced apart front and rear wheels rotatably mounted 

to and movably supporting said primary frame 
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above the highway surface for movement on the 
highway surface. 

3. The machine as recited in claim 2, wherein said 
mobile chassis includes a secondary frame pivotally 
connected to said primary frame between and spaced 
from said front and rear wheels. 

4. The machine as recited in claim 3, wherein said 
cutter mechanism and said cutting head thereof are 
mounted to said secondary frame. 

5. The machine as recited in claim 4, wherein said 
cutter mechanism includes drive means mounted to said 
secondary frame and drivingly interconnected to said 
cutting head for rotatably driving said cutting head at a 
predetermined speed to cut the depression in the high 
way surface. 

6. The machine as recited in claim 4, wherein said 
gauging means includes: 
an auxiliary frame pivotally connected to said sec 
ondary frame; and 

at least one ground-supported gauge wheel rotatably 
mounted to and supporting said auxiliary frame and 
thereby said secondary frame above the highway 
surface. 

7. A machine for repetitively cutting depressions of 
substantially equal desireddimensions and at equal de 
sired spacings between the depressions in a highway 
surface, said machine comprising: 

(a) a mobile chassis for continuously moving in a 
given direction on a highway surface, said mobile 
chassis including an elongated primary frame, 
spaced apart front and rear wheels rotatably 
mounted to and movably supporting said primary 
frame above the highway surface for movement on 
the highway surface, and a secondary frame pivot 
ally connected to said primary frame between and 
spaced from said front and rear wheels; 

(b) a cutter mechanism supported on said secondary 
frame for undergoing movement toward and away 
from the highway surface, said cutter mechanism 
having a cutting head continuously rotatable about 
an axis extending transversely to the given direc 
tion of movement of said mobile chassis and capa 
ble of cutting a depression in the highway surface; 

(0) means engaging the highway surface for continu 
ously gauging the continuous movement of said 
mobile chassis, said gauging means including an 
auxiliary frame pivotally connected to said second 
ary frame, and at least one ground-supported gauge 
wheel rotatably mounted to and supporting said 
auxiliary frame and thereby said secondary frame 
above the highway surface; and 

(d) means for repetitively moving said continuously 
rotating cutting head in a preset sequence, in re 
sponse to the continuous gauging of the movement 
of said mobile chassis by said gauging means, be 
tween a lowered cutting position and raised non 
cutting position relative to the highway surface to 
repetitively cut depressions in the highway surface 
having the substantially equal desired dimensions 
at the substantially equal desired spacings, said 
repetitively moving means including control means 
mounted to said secondary frame for adjustably 
presetting an initial position of said auxiliary frame 
‘relative to said secondary frame and thereby of said 
cutting heat above the highway surface, and at 
least one cam rotatably mounted to said auxiliary 
frame and engaged at a periphery of said cam with 
said control means, said cam being drivingly inter 
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connected to and rotatably driven by said gauge 
wheel relative to said control means to cause piv 
otal movement of said auxiliary and secondary 
frames about said respective axes and thereby gen 
erally vertical movement of said cutting head be 
tween said lowered cutting position and raised 
non-cutting position in response to rotation of said 
gauge wheel concurrently with continuous move 
ment of said mobile chassis on the highway surface. 

8. The machine as recited in claim 7, wherein said 
periphery of said cam has at least a ?rst portion de?ning 
a ?rst displaced position of said auxiliary frame and said 
secondary frame relative to one another and to said 
primary frame and thereby de?ning said lowered cut 
ting position of said cutting head relative to the high 
way surface, said cam periphery also having at least a 
second portion circumferentially displaced from said 
?rst portion and de?ning a second displaced position of 
said auxiliary frame and said secondary frame relative 
to one another and to said primary frame and thereby 
de?ning said raised non-cutting position of said cutting 
head relative to the highway surface. 

9. The machine as recited in claim 7, wherein said 
control means includes: 

a cam follower; and 
an actuator mounted to said secondary frame and 

rotatably mounting said cam follower to engage 
said periphery of said cam, said actuator being 
operable for adjustably moving said cam follower 
toward and away from said periphery of said cam 
to dispose said cam follower at a given stationary 
position relative to said cam. 

10. The machine as recited in claim 4, further com 
prising: , 

means interconnecting said primary and secondary 
frames and being operable for pivotally moving 

* said secondary frame relative to said primary frame 
and thereby move said cutting head between a 
lowered operative condition and a raised inopera 
tive condition. 

11. A machine for repetitively cutting depressions of 
substantially equal dimensions and at equal spacings 
between the depressions in a highway surface, said 
machine comprising: 

(a) a mobile chassis movable in a given direction on a 
highway surface and having a support frame pivot 
ally movable about a ?rst axis extending in gener 
ally transverse relation to the direction of move 
ment of said mobile chassis; 

(b) a cutter mechanism mounted to said pivotal sup 
port frame and including a cutting head continu 
ously rotatable about a second axis extending in 
generally parallel relation to said ?rst axis and 
being operable to cut a depression in the highway 
surface; 

(c) an auxiliary frame connected to said support 
frame for pivotal movement about a third axis ex 
tending in generally parallel relation to said ?rst 
and second axes; ' 

(d) at least one gauge wheel mounted to said auxiliary 
frame and contacting the highway surface to sup 
port said auxiliary frame and thereby said support 
frame above the highway surface and to undergo 
rotational movement about a fourth axis extending 
in generally parallel relation to said ?rst, second 
and third axes in response to movement of said 
mobile chassis in the given direction on the high 
way surface; and 



5,297,894 
11 

(e) means coupled to said gauge wheel for repeti 
tively moving said auxiliary and support frames 
relative to one another and therewith said continu 
ously rotating cutting head in a preset sequence, in 
response to rotation of said gauge wheel, between 
a lowered cutting position and a raised non-cutting 
position relative to the highway surface to repeti 
tively cut depressions in the highway surface hav 
ing the substantially equal desired dimensions at the 
substantially equal desired spacings, said repeti 
tively moving means including 
(i) control means mounted to said support frame for 

adjustably presetting an initial position of said 
auxiliary frame relative to said support frame and 
thereby of said cutting head above the highway 
surface, and 

(ii) at least one cam rotatably mounted to said auxil 
iary frame and engaged at a periphery of said 
cam with said control means, said cam being 
drivingly interconnected to and rotatably driven 
by said gauge wheel relative to said control 
means to cause pivotal movement of said auxil 
iary and support frames about said respective 
axes and thereby generally vertical movement of 
said cutting head between said lowered cutting 
position and raised non-cutting position in re 
sponse to rotation of said gauge wheel concur 
rently with continuous movement of said mobile 
chassis on the highway surface. 

12. The machine as recited in claim 11, wherein said 
mobile chassis includes: 

an elongated primary frame; and 
spaced apart front and rear wheels rotatably mounted 

to and movably supporting said primary frame 
above the highway surface for movement on the 
highway surface. 

13. The machine as recited in claim 12, wherein said 
support frame is a secondary frame pivotally connected 
to said primary frame between and spaced from said 
front and rear wheels. 

14. The machine as recited in claim 12, said cutter 
mechanism includes drive means mounted to said sec 
ondary frame and being drivingly interconnected to 
said cutting head for rotatably driving said cutting head 
at a desired speed to cut the depression in the highway 
surface. 

15. The machine as recited in claim 13, further com 
prising: 
means interconnecting said primary and secondary 

frames and being operable for pivotally moving 
said secondary frame relative to said primary frame 
and thereby move said cutting head between a 
lowered operative condition and a raised inopera 
tive condition. 

167 A machine for repetitively cutting depressions of 
substantially equal dimensions and at equal spacings 
between the depressions in a highway surface, said 
machine comprising: 

(a) a mobile chassis movable in a given direction on a 
highway surface and having a support frame pivot 
ally movable about a ?rst axis extending in gener 
ally transverse relation to the direction of move 
ment of said. mobile chassis, said mobile chassis 
including an elongated primary frame and spaced 
apart front and rear wheels rotatably mounted to 
and movably supporting said primary frame above 
the highway surface for movement on the highway 
surface, said support frame being a secondary 
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frame pivotally connected to said primary frame 
between and spaced from said front and rear 
wheels; 

(b) a cutter mechanism mounted to said secondary 
frame and including a cutting head continuously 
rotatable about a second axis extending in generally 
parallel relation to said ?rst axis and being operable 
to cut a depression in the highway surface; 

(c) an auxiliary frame connected to said secondary 
frame for pivotal movement about a third axis ex 
tending in generally parallel relation to said ?rst 
and second axes; 

(d) at least one gauge wheel mounted to said auxiliary 
frame and contacting the highway surface to sup 
port said auxiliary frame and thereby said support 
frame above the highway surface and to undergo 
rotational movement about a fourth axis extending 
in generally parallel relation to said ?rst, second 
and third axes in response to movement of said 
mobile chassis in the given direction on the high 
way surface; and 

(e) means coupled to said gauge wheel for repeti 
tively moving said auxiliary and support frames 
relative to one another and therewith said continu 
ously rotating cutting head in a preset sequence, in 
response to rotation of said gauge wheel, between 
a lowered cutting position and a raised non-cutting 
position relative to the highway surface to repeti 
tively cut depressions in the highway surface hav 
ing the substantially equal desired dimensions at the 
substantially equal desired spacings, said repeti 
tively moving means including control means 
mounted to said secondary frame for adjustably 
presetting an initial position of said auxiliary frame 
relative to said secondary frame and thereby of said 
cutting head above the highway surface, and at 
least one cam rotatably mounted to said auxiliary 
frame and engaged at a periphery of said cam with 
said control means, said cam being drivingly inter 
connected to and rotatably driven by said gauge 
wheel relative to said control means to cause piv 
otal movement of said auxiliary and secondary 
frames about said respective axes and thereby gen 
erally vertical movement of said cutting head be 
tween said lowered cutting position and raised 
non-cutting position in response to rotation of said 
gauge wheel concurrently with continuous move 
ment of said mobile chassis on the highway surface. 

17. The machine as recited in claim 16, wherein said 
periphery of said cam has at least a ?rst portion de?ning 
a ?rst displaced position of said auxiliary frame and said 
secondary frame relative to one another and to said 
primary frame and thereby de?ning said lowered cut 
ting position of said cutting head relative to the high 
way surface, said cam periphery also having at least a 
second portion circumferentially displaced from said 
?rst portion and de?ning a second displaced position of 
said auxiliary frame and said secondary frame relative 
to one another and to said primary frame and thereby 
de?ning said raised non-cutting position of said cutting 
head relative to the highway surface. 

18. The machine as recited in claim 17, wherein said 
control means includes: 

a cam follower; and 
an actuator mounted to said secondary frame and 

rotatably mounting said cam follower to engage 
said periphery of said cam, said actuator being 
operable for adjustable moving said cam follower 
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toward and away from said periphery of said cam 
to disposed said cam follower at a given stationary 
position relative to said cam. 

19. A method of repetitively cutting depressions of 
substantially equal dimensions and at equal spacings 
between the depressions in a highway surface, said 
method comprising the steps of: 

(a) continuously moving in a given direction on a 
highway surface a mobile chassis supporting a cut 
ter mechanism having a cutting head rotatable 
about a ?rst axis extending transversely to the 
given direction and capable of cutting a depression 
in the highway surface; 

(b) concurrently with continuous movement of the 
mobile chassis, continuously rotating the cutting 
head relative to the mobile chassis about said ?rst 
axis; 

(c) continuously gauging the movement of the mobile 
chassis by engaging a rotatable gauge wheel with 
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above a second axis in correspondence with the 
movement of the chassis; and 

(d) repetitively moving, in response to rotation of the 
gauge wheel in gauging of the continuous move 
ment of the mobile chassis, the continuously rotat 
ing cutting head in a preset sequence between a 
lowered cutting position and raised noncutting 
position relative to the highway surface to repeti 
tively cut depressions in the highway surface hav 
ing the substantially equal desired dimensions at the 
substantially equal desired spacings, said preset 
sequence de?ning the repetitive movement of the 
cutting head being de?ned by providing circumfer 
entially displaced peripheral portions on a periph 
cry of at least one cam, said at least one cam being 
rotatably driven above a third axis by rotation of 
the gauge wheel, said third axis being spaced from 
said ?rst and second axes. 
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